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DESK PROVIDED WITH PROJECTOR 

BACKGROUND OF THE- INVENTION 

5 1. Field of the Invention 

The present invention relates to a desk provided with a 
projector, particularly relates to a desk provided with a 
projector that displays an image on a screen in front of the 
desk. 

10 

2. Description of the Related Prior Art 

A computer CRT monitor device with a size of about 21 to 
25 inches is usually used for design operations (e.g. 
Computer-Aided Design (CAD) ) . When the CTR monitor of this size 

15 is placed on a work desk, a large space of the desk is occupied. 
In recent years, since information quantity to be processed in 
CAD operations is increased, a larger display is desired . However, 
it is difficult to place a larger CRT" monitor device on the work 
desk. On the other hand, in recent years, a large-sized plasma 

20 display and a liquid crystal display has been developed. These 
displays are formed in planar shape, to thereby save the occupancy 
space. However, the plasma display requires high power 
consumption and the liquid crystal display is expensive. 

Japanese Patent Laid-open No. 08-062722 discloses a 

25 projected picture of a projector which is used as a display for 
CAD operations . This projector serves as a rear projection type 
projector for projecting a picture to the rear of the desk, and 
the 40 to 50-inch display is realized. According to the rear 
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projection type projector, lights outputted from the projector 
are usually reflected on a plurality of mirrors and projected 
on the screen of the desktop. Accordingly, the work desk 
including these projector and mirrors becomes larger. Also, 
5 since the major part of a "screen are arranged in a position higher 
than the position of an operator's eyes, an operator's work 
efficiency falls. 

SUMMARY OF THE INVENTION 

10 The present invention proposes a desk provided with a 

projector which is disposed below the top of a desk. Lights 
outputted from the projector are reflected on a mirror and 
projected in front of the desk. It is preferable to use an 
aspherical mirror. A part of the top of the desk can be a 

15 transparent plate where the lights outputted from the projector 
transmit. All of the lights outputted from the projector can 
pass in front of the top of a desk. In this case, a part of 
the top of a desk can be cut off. The projector can be disposed 
in such a manner as to be protruded from the depth of the top 

20 of a desk. In this case, the projector can be moved or rotated 
to be disposed below the top of a desk. The lights outputted 
from the projector are projected on the screen disposed in front 
of the desk. The size of a picture projected on the screen is 
varied according to the position of the screen. 

2 5 By using the above-described desk provided with a projector, 

it becomes possible to form a large projected picture at the 
position close to an operator and also at an easy-to-view 
position . 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and advantages of 
the present invention will become apparent from the following 
5 detailed description when taken with the accompanying drawings 
in which: 

FIG.1A, FIG. IB and FIG.1C are respectively a plan view, 
a side view, and a front view of examples of a desk provided 
with a projector; 
10 FIG. 2 is a plan view showing an example of a top of a desk; 

FIG. 3 is an exemplified graph of a projection 
characteristic of a projector shown in FIGS 1A-1C; 

FIG.4A and FIG.4B are a side view and a front view 
respectively showing examples of the arrangement of a desk and 
15 a screen; 

FIG.5A, FIG.5B and FIG.5C are a side view, a front view, 
and a plan view respectively showing the arrangement of a desk 
and a monitor in conventional examples and examples of this 
invention; 

20 FIGS.6A, 6B, and 6C are a side view, a front view, and 

aplanviewof a desk provided with a proj ector in another example ; 

FIG. 7 is a side view showing a desk in another example; 
FIG.8A and FIG.8B are a side view and a front view 
respectively showing examples of arrangement of a desk, a screen, 
25 and a projected picture; 

FIG. 9 is a side view showing an example of a desk having 
a projector contained therein; 

FIG . 10A and FIG.10B are plan views showing examples of 
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a CAD room; and 

FIG.11A and FIG.11B are plan views showing examples of 
use of a desk provided with a projector of this invention. 

5 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

According to FIG.1A, FIG. IB, and FIG.1C, a plan view 
(FIG.1A), a side view (FIG. IB), and a front view (FIG.1C) of 
a desk provided with a projector are shown. A computer 5, a 
keyboard 6, and a liquid crystal monitor 12 are arranged on a 

10 top of a desk 2. The desk 2 has the depth of 70 cm. A projector 
1 and an aspherical mirror 10 are arranged below the top of the 
desk 2. The computer 5 is connected to the projector 1 via a 
cable. An operator 9 inputs the information to be displayed 
on a projected picture 4 with a keyboard 6. A part of the top 

15 of the desk 2 is a trapezoidal transparent plate 2b. ■ Lights 
7 reflected on the aspherical mirror 10 transmit the transparent 
plate 2b and forms the projected picture 4 on a screen 3 in front 
of the desk 2. The screen 3 can be made of a suitable sheet 
which is stuck to a regular partition used in an office, for 

20 example. When the desk 2 and the partition are set up in a state 
of close contact with each other, lights 7 outputted from the 
projector 1 transmit the above-described trapezoidal 
transparent plate 2b and forms a 40-inch projected picture 4 
on this screen. The leg part of the desk 2 includes a caster, 

25 to thereby adjust the distance between the desk 2 and the screen 
3. FIG. 2 is a plan view showing an example of the top of the 
desk 2 . The transparent plate that allows the lights to transmit 
the trapezoid part 2b of the top of the desk 2 is arranged. It 
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is possible not to select the transparent plate to be arranged 
in the trapezoid part. In this case, the top of the desk 2 is 
so shaped that the trapezoid part is cut off, and the lights 
reflected on the aspherical mirror 10 can pass the cut-off 
5 trapezoid part. 

FIG. 3 is a graph of an example of the characteristic of 
the projector 1. The ordinate of the graph shows the height 
of the pro jected picture on the basis of the bottom of the projector 
1. The abscissa of the graph shows the distance from the rear 

10 face of the projector 1 to the projected picture. The vertical 
lines a, b, c, and d in the graph show vertical width of the 
pro jected picture . The vertical lines a, b, c, and d correspond 
to40-inch, 50-inch, and80-inch, and 100-inchprojectedpictures 
respectively. In this example of characteristic, if projection 

15 distance increases by 1cm, the size of the projected picture 
becomes largeby about 1 inch. Inaddition, the pro j ected picture 
is shifted upwards as a screen size becomes large. By changing 
the design specification of an optical system including the 
aspherical mirror, it is possible to further shorten the 

20 projection distance or change the angle of projection. In order 
to obtain the above-described characteristic, the optical system 
including the aspherical mirror is most preferable. However, 
the same characteristic as the above characteristic can be 
achieved even in the optical system without using the aspherical 

25 mirror, provided that structure of the projector, arrangement 
and type of a lens are changed. 

FIG.4A and FIG.4B show examples of position relations of 
the desk 2, the operator, and the screen 3. Lights 7 outputted 



from the projector 1 and reflected on the aspherical mirror 10 
form a projected picture on the screen 3. In the case of the 
40-inch projected picture (a) , the major part of the projected 
picture is formed in a position lower than the position of the 
operator's eyes. In the case of the 50-inch projected picture 
(b) , the height of the central part of the projected picture 
is substantially in agreement with the position of the operator 1 s 
eyes. In the case of the 80-inch projected picture (c) , the 
major part of the projected picture is formed in a position higher 
than that of the operator f s eyes . In the examples, any projected 
picture is formed in a position higher than that of the top of 
the desk. 

According to FIG.5A, FIG.5B, and FIG.5C, a CRT monitor 
22 including a 21-inch display 21 is set up on the desk 2. The 
CRT monitor 22 is long in its depth, therefore the position of 
the operator 9 becomes very close to the display 21 . In addition, 
these figures show that lights 7 projected from the projector 
1 via the aspherical mirror form a 40-inch (a) and 50-inch (b) 
projected picture on the screen 3 as well. The projector 1 set 
up in the desk of the same size with the conventional desk can 
form a large picture easily. 

FIG.6A, FIG.6B, and FIG.6C show another example of this 
invention. A computer 5 is disposed below the top of the desk 
2. On the top of the desk 2, a keyboard 6 and a mouse 11 are 
arranged. In this example, the depth of the desk 2 is shorter 
compared with that of the desk 2 shown in FIG.1A, FIG. IB, and 
FIG.1C. The projector 1 is not disposed directly under the top 
of the desk 2, but a part of the projector 1 is disposed in front 
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of the top of the desk 2 . The lights outputted from the projector 
1 are reflected by the aspherical mirror 10 and passes in front 
of the desk 2 without interrupted by the desk 2 to form a projected 
picture a (or b) on the screen 3. In this example, a part of 
5 the projected picture a and the projected picture b is located 
lower than the height of the top of the desk 2. For this reason, 
a work load on the operator is relieved. In addition, as shown 
in FIG. 7, the front edges of the top of the desk 2 where the 
reflected lights 7 pass can be formed into tapered shapes. 

10 FIG.8A and FIG.8B show examples of the position relation 

of the desk 2 shown in FIG.6A, 6B, and 6C, the screen 3, and 
the projected picture. If the size of the projected picture 
is 40 inches (a) , or 50 inches (b) , a part of the projected picture 
is formed in a position lower than the top of the desk 2. If 

15 the size of the projected picture is 80 inches (c) , or 100 inches 
(d) , the projected picture is formed in a position higher than 
the top of the desk 2. 

According to FIG. 9, the projector 1 and the keyboard 6 
are contained in the desk 2. The keyboard 6 is contained in 

20 a container box disposed directly under the top of the desk 2, 
and the projector 1 is rotated by 90 degrees to be contained 
below the top of the des-k 2 without protruding from the top of 
the desk 2. It is also possible to design so that the projector 
1 may be transferred in parallel to be contained under the top 

25 of the desk 2. If the projector 1 is contained in this way, 
the desk 2 can be used as a usual office desk. 

According to FIG.10A and FIG.iOB, a plan view of a room 
in which a CAD operator works is shown. When the desk 2 is not 



used for CAD operations, the projector 1 is contained under the 
top of a desk 2. In this case, the desk 2 can be used for a 
usual office desk or a desk for a meeting. 

FIG. 11A and FIG . 11B show a case where the desk 2 provided 
5 with the projector 1 is used in a conference room and a seminar 
room. The 100-inch picture (d) is projected on the wall in front 
of the room. 

According to this invention, the size of the projected 
picture can be adjusted by changing the distance between the 

10 desk 2 and the screen 3. Also, the picture can be enlarged when 
the computer 5 is controlled. Focus adjustment of the projected 
picture is possible when an optical system such as a lens or 
a mirror is adjusted. 

The above-described projector is . short in projection 

15 distance and large in projection angle. Therefore, a large 
projected picture can be easily formed in a position close to 
the operator. A desk provided with this projector can be used 
for various situations other than the CAD operations. 

While the present invention has been described in 

20 connection with certain preferred embodiments, it is to be 
understood that the subject matter encompassed by the present 
invention is not limited to those specific embodiments. On the 
contrary, it is intended to include all alternatives, 
modifications, and equivalents as can be included within the 

25 spirit and scope of the following claims. 



